INTRODUCTION
Trade logistics is the sector responsible for connecting people to markets and buyers to sellers. As such, it plays a key role in developing economic activity between countries and, incidentally, within them. This paper identifies challenges of trade logistics sector, noting some of the ways in which trade logistics can be part of the broader inclusive development agenda.
Trade logistics refers to a cluster of related service activities that bring exporters in one country into contact with consumers (importers) in another. It is important value chains in their own right, but also makes it possible for value chains to arise in other areas, such as electronic goods, and even agrifood sectors (Shepherd 2013) . Internationalized business models, such as the consumer electronics value chains for which the Asia-Pacific has been widely recognized internationally, are simply not commercially viable without efficient trade logistics to support them. Like any sector, however, trade logistics is dependent on a number of inter-related factors for its smooth functioning: infrastructure, government services (e.g., border clearance), and service sector regulatory policies are particularly important. There is much that policy makers can do in these three areas to promote development of the sector and improve performance.
Trade logistics plays a critical role in promoting regional and international trade.
1 More efficient trade logistics decreases international trade costs (Arvis et al. 2013) . Trade facilitation and logistics has the strongest potential to boost trade of any of the policy measures (Hoekman and Nicita 2011) and World Economic Forum (2013) finds that reducing supply chain barriers half way to global best practices could increase world gross domestic product (GDP) by nearly 5%. Recent research shows that trade facilitation initiatives-which include various types of improvements to trade logistics processesbenefit all internationally linked firms, both small and large (Hoekman and Shepherd 2013) . Saslavsky and Shepherd (2013) show that countries with better logistics environments tend to specialize in the export of parts and components, which is one indicator of increased participation in international value chains. This finding reflects the fact that the value chain business model is unsustainable without a logistics sector that can reliably ensure on-time and low-cost delivery.
The principal purpose of the paper is to discuss and examine the policy issues surrounding the development of the trade logistics sector in the Asia-Pacific region. Comparing our knowledge relative to the significance of trade logistics to the economy as revealed in the recent researches, policy actions have been far behind. This is not surprising, given the complicated nature of trade logistics at the policy front. We believe that having a common understanding regarding the challenges of the sector among policy makers, researchers and private sectors is critically important to improve policy making for the sector. The paper discusses 10 challenges that policy makers in the region often face, covering areas such as infrastructure, cross-border cooperation and transit, policy barriers, internal connectivity, delays caused by criminal activities, and the emerging topic of "green logistics". The paper also introduces intra-and extra-regional examples of the ways in which those challenges have been overcome in particular contexts through concerted actions by the government and the private sector.
The paper proceeds as follows. The next section provides an overall description of the sector. Section 3 provides a review of key data on the logistics sector, focusing on overall performance and the core processes that affect it. Section 4 discusses challenges facing countries eager to further develop the logistics sector. Section 5 discusses recent attempts in the Asia-Pacific and beyond to deal with some of those issues. Section 6 summarizes the paper and concludes.
DESCRIPTION OF THE SECTOR
The common use of the term "logistics" limits it largely to a particular set of third-party operations, especially freight forwarders and express operators. In contrast, at its broadest, the logistics sector includes transport, freight forwarding and express operations, warehousing, and retail and wholesale distribution. From a policy standpoint, the broader view-a "whole of supply chain" approach-is important because it is necessary to take a holistic perspective to dealing with trade logistics. That perspective is necessarily multi-faceted. It facilitates a policy stance that reduces bottlenecks and chokepoints at all points in the chain, and thus facilitates trade transactions to the maximum possible extent. In a nutshell, it is the set of operations that bring producers in one country into contact with consumers in another; it is the "grease in the wheels" of international commerce that makes trade relations possible. Trade logistics therefore incorporates two main components: international and domestic logistics. The former set of activities focuses on the way in which goods move between countries, and the latter focuses on their movement within countries.
We refer to trade logistics as a cluster of activities because each area involves a range of different actors and services. Trade logistics brings together a cluster of related service activities that help firms engage in international trade and which facilitate the development of international supply chains. For example, transport includes international shipping and air transport to move goods between countries, as well as rail and road links to move goods within countries (and sometimes between them as well). Freight forwarders and express operators-such as UPS, DHL, FedEx, and a range of smaller local operators-arrange shipping transactions between parties in different countries, as well as domestically. They organize transport nationally and internationally, and provide tracking and tracing services that help ensure the secure and timely delivery of merchandise. Warehousing activities are necessary at various points in the logistics supply chain, particularly at cargo entry points such as ports and airports. They allow shippers to temporarily store goods before moving them on to the next stage in the process; for example, storage at an international gateway port frequently occurs in developing countries due to the lag between completion of the international shipping leg and commencement of the goods' domestic movements. Finally, retail and wholesale distributors move goods respectively to consumers and to smaller retail outlets that have direct contact with consumers. They include superand hyper-market chains, as well as convenience stores and small local operations. They represent the final stage in the logistics supply chain, as they provide the purchase point for consumers of goods that have passed through the chain. A focus on time, cost, and reliability from a supply chain point of view can be seen as a "new generation" trade facilitation initiative, which moves beyond traditional concerns such as streamlining border processes and lowering trade costs, to deal with factors that promote the development of global and regional value chains.
Unfortunately, the breadth of the trade logistics sector means that it is not treated independently in commonly used industrial classifications. It is therefore difficult even to measure the size of the logistics sector in different countries, let alone the full extent of its impacts on the international economy. Shepherd (2011) uses approximate measures from national accounts data and input-output tables to provide some preliminary information on the total value added of third-party logistics operations in different countries, the only cross-country basis on which the approximate size of the sector can be gauged. On average, logistics accounts for between 5% and 17% of total value added in the economy, depending on whether a narrow or broad definition is used. Of course, a significant part of this total is accounted for by domestic logistics activities; the total contribution of international trade logistics is necessarily smaller. Nonetheless, logistics is clearly an important source of value added in the economy, including in developing countries. For example, logistics services in India account for between 6% and 19% of GDP, and in Viet Nam the corresponding figures are 2% and 13%.
In addition to making its size difficult to measure, the breadth of trade logistics activities means that a wide variety of private and public actors are involved in each transaction. Thus far, we have focused on the private sector. However, all trade logistics transactions take place against a basis of "hard" (physical) and "soft" (regulatory) infrastructure. For instance, transport infrastructure, as well as sectoral regulations, affects the way in which national and international transport operators do business, thus influencing costs and efficiency throughout the supply chain. Similarly, trade-related regulations-such as border clearance formalities-affect the time, cost, and reliability associated with a variety of trade logistics activities that require goods to cross borders, which again influences costs and efficiency throughout the supply chain. There is thus an important relationship between private and public sector perspectives when it comes to developing trade logistics-neither half of the equation can act entirely independently from the other. Just as the private sector requires an efficient environment in which to operate-high quality infrastructure and economically rational regulationsso too the public sector depends on information flows from the private sector, as well as a relationship of trust and confidence with operators, to build a regulatory environment that achieves social goals at the same time as optimizing trade facilitation outcomes. The remainder of this paper will therefore discuss both private and public sector perspectives on improving trade logistics performance with a view to promoting inclusive development and supply chain efficiency.
REVIEW OF CURRENT STATUS
The most commonly used set of indicators for measuring logistics efficiency across countries is the World Bank's Logistics Performance Index database (LPI) (Arvis et al. 2012) .
2 Based on a survey of around 1,000 logistics professionals, the International LPI is an index ranging between 1 and 5 summarizing performance in six key areas: efficiency of the clearance process; quality of trade and transport infrastructure; ease of arranging competitively priced shipments; competence and quality of logistics services; ability to track and trace consignments; and timeliness of shipments in reaching their destination. The second part of the LPI database, the Domestic LPI, measures a variety of qualitative and quantitative indicators on more detailed aspects of logistics performance, including time, cost, and reliability. Singapore, the world leader, is used as a point of comparison. Results show that on an overall basisi.e., aggregating the six core dimensions of logistics performance referred to in the previous paragraph-East Asia is the leading region, followed at some distance by Southeast Asia. The other three ADB regions display similar levels of performance that are considerably lower. In all cases, however, the regional averages are well below the world technological frontier represented by Singapore. The implication of this finding is that there is considerable work for the public and private sectors to do in the Asia-Pacific to improve overall logistics performance.
Insert Figure 1 2 Alternative data sources either focus on particular aspects, like red tape barriers (e.g., Doing Business), rather than multiple dimensions of logistics performance, are region-specific and not globally comparable, or aggregate existing data rather than collecting new information (such as the WEF's Global Enabling Trade Index). 3 Data coverage is extremely limited for the Pacific, and results should be treated as indicative only. Data for East Asia include a number of developed economies, which makes comparison with developing regions potentially problematic.
The International LPI also provides information on six core areas of logistics performance (Table 1) . The ordering of regions closely follows that of the overall index, as would be expected given the strong correlation among the various dimensions. Performance is strongest in all regions in the case of timeliness, which is a very positive sign given the importance that time plays as a determinant of supply chain efficiency. In all regions except Central Asia, the weakest performance dimension is border clearance, including-but not limited to-customs. Regulatory reform to improve the time and cost associated with procedures such as customs clearance, quarantine inspection, and quality inspection is therefore a priority area for most regions. In Central Asia, the most serious constraint is infrastructure. This finding perhaps reflects the fact that most Central Asian economies are landlocked-a constraint that is addressed in more detailed in Section 4. Notwithstanding these differences in performance across indicators and regions, a supply chain is only as strong as its weakest link (Arvis et al. 2012) , and progress is necessary on each of these fronts if a country is to strengthen its general trade logistics environment.
Insert Table 1 The Domestic LPI database can be used to unpack these aggregate results and obtain more details on their drivers. One particularly important example is the identification of major sources of delay, which are a key determinant of timeliness. The data cover delays due to the following causes: compulsory warehousing and transloading, pre-shipment inspection, maritime transshipment, criminal activities (such as theft), and solicitation of informal payments in association with logistics activities. For each source of delay, the LPI database reports the percentage of survey respondents indicating that major delays are "nearly always" or "often" experienced for that reason. Table 2 . In line with the results on timeliness reported in Table 1 , the data show that delays are generally much less prevalent in East Asia than elsewhere. In nearly all cases, delays are most prevalent in Central Asia, again probably due to the fact that most countries in this group are landlocked. The most significant sources of delay vary considerably across regions. In Central Asia and Southeast Asia it is pre-shipment inspection. In South Asia it is maritime transshipment, whereas in East Asia it is compulsory warehousing and transloading. These categories make clear that delays are usually due to the interaction between private and public agents and processes. There is thus an important role for public policy as well as private sector development in reducing the prevalence of delays, and improving supply chain efficiency.
Results are in
Insert Table 2 4 TEN CHALLENGES This section discusses challenges facing countries eager to further develop the logistics sector. While the trade logistics environment of each country is unique, we also think that policy makers in the region more or less face similar challenges to be overcome. We will address ten commercially important issues critical for trade logistics policy making.
Challenge 1: Accurate Measurement of Logistics Performance. The widely used LPI is not without flaws. The LPI is partly a perception survey and hence is to some degree subjective. However, despite the fact that the International LPI is based on perception, the surveyed firms are logistics providers and are, therefore, able to represent the voices of the community of logistics providers regarding the actual status of the sector. Because the survey respondents are experts in the field, their answers to the survey questions are based on their actual experience to a degree. It is also important to realize that private sector perceptions do matter. Wrong perceptions would lead to the loss of business opportunities. Thus, when a government conducts reforms, it is critically important to disseminate such information properly so that past wrong impressions or misperceptions can be corrected.
The real challenge lies in the use of the LPI in policy making. The LPI can be used in policy making to paint the annual logistics performance of a country from a macro perspective, and to measure the status of improvements. On top of that, in the case of timeliness, a country can use the LPI database to identify causes of delays in shipments. It is wrong to over-rely on the LPI, however. Caution must be exercised in making cross-country comparisons using some sub-indicators of the LPI. For example, the supply chain reliability indicator, which reports the percentage of shipments that meet the internal criteria of surveyed firms, is very subjective. Internal criteria vary across firms within a country and all the more across countries. Therefore, comparing the reliability indicator across countries may give misleading results. For these reasons, cross-checking and complementing the LPI with other logistics indicators is important. There is no need to get frustrated if the LPI index does not improve even if the government conducts significant logistics reforms, as there can be many reasons-including sampling error and lack of awareness-behind such a result.
We argue that these available aggregate logistics data are useful to approximate the logistics performance of countries. Country time series analysis of aggregate logistics performance helps policy makers keep track of general annual improvements in performance. And, cross-country analysis (so long as data are suitable for such analysis) helps policy makers keep track of a country's competitiveness relative to other countries.
However, the available indicators are very general. National and regional policy making, which design and institute logistics initiatives and reforms, need a more specific dataset that details the performance of logistics according to flow of trade (export or import) per sector, and volume and value of shipments, among others. In this way, governments will be able to capture the impact of timeliness, cost-effectiveness, and supply chain reliability in each sector and, in response, be able to design appropriate logistics initiatives and reforms.
Challenge 2: Scope of Commercially Meaningful Comprehensive Coverage of Logistics. As discussed in Section 2, the boundaries of logistics are ambiguous. Domestic and international industry classifications do not have an independent category dedicated to logistics. Trade in services statistics include the category of transportation services, but not logistics services. The W/120 classification, which is also used for services trade negotiations, has no independent category for logistics services. Logistics is embedded in cross-cutting items, ranging from transport to communications (e.g., courier services), which are sub-sectors of certain categories. Moreover, it should be noted that services provided by governments, such as customs, are also an important component of logistics. It is this cross-cutting nature of logistics that makes logistics critically important. Serious inefficiencies in one aspect of logistics may result in a malfunction of the entire supply chain. Therefore, in order to meet business needs and smoothen transactions, it is vital that reforms in logistics services comprehensively take into account the actual flow of goods, mapping specific sub-sectors involved in the chain of transactions.
During the Doha negotiations, there has been an effort to identify the commercially meaningful scope of logistics services. However, note that a service supplied in the exercise of governmental authority, such as customs, is excluded from its coverage. The logistics plurilateral negotiation group was established in the Doha Round in line with the other twenty plurilateral negotiation groups. The World Trade Organization (WTO) logistics plurilateral group classifies logistics services into four categories: (i) core freight logistics services, (ii) freight transport services, (iii) other-related logistics services, and (iv) non-core freight logistics services. The coverage of the service categories that fall under each classification is provided in Table 3 .
Insert Table 3 One angle of disagreement, concerning the scope of logistics, argues the irrelevance of having a comprehensive definition of logistics services because some sub-sectors (e.g., computer and related services) have only very indirect implications for logistics. The other side may argue that the scope of the WTO services negotiations is too narrow, omitting government provided services crucial to logistics, such as customs.
Challenge 3: Lack of Demand-Side Perspective. Understanding the demand-side perspective in logistics will aid policy makers in addressing the needs of logistics services users-both exporters and importers. Addressing the needs of logistics services users will enhance the interplay among key players: the government, which provides the enabling environment for the logistics sector; the logistics services suppliers and providers, which are involved in moving goods across the globe; and the logistics services users, which require services by both logistics services suppliers and providers and the government in order to finish an export or import transaction. What appears to be important to users are the reputation of the logistics enterprise; cargo loss and damage; price; speedy and timely delivery; quality of customer service, including personalized and fast responses to customer complaints; geographic coverage; level of information technology utilization; and knowledge of the industry served. 4 In addition, understanding the needs of logistics services users with respect to their transactions with the government amid fast-paced economic development is also necessary to deepen trade facilitation. The needs for transport and logistics are expected to change in future with the pace of economic development and the shift from export-oriented to consumption-led growth.
5 In future, there will be (i) rapid expansion of reliable, economical short-haul transport services conducive to the development of industrial clusters; (ii) increasing use of multimodal transport that facilitates the linkage of upstream and downstream partners in a supply chain; (iii) growth in demand for seamless transport and logistics services that transcend administrative and modal barriers; (iv) need for trade logistics services to facilitate rapid clearance of goods used in or produced by advanced supply chains; (v) need for more environmentally friendly and energy-efficient forms of transport; and (vi) strong demand for convenient, reliable transport and logistics services to support advanced, high-technology manufacturing industries.
These considerations from the demand side of the logistics sector need more attention in the existing literature and policy making agenda. Emphasis has always been placed on government provision of efficient customs services, infrastructure, and connectivity in order to address the needs of logistics suppliers and providers. There has been a lack of attention to the demand-side perspective, which caters to linking the needs of logistics services users to suppliers and providers.
Challenge 4: Difficulties Relating to Cross-Border Cooperation. The need for cross-border cooperation in the area of trade logistics stands out particularly strongly in the case of landlocked countries (see Challenge 6), which depend on infrastructure and transit arrangements with third countries in order to integrate with world markets. However, cross-border cooperation is also an issue more broadly for the logistics agenda, as many aspects of logistics processes-particularly transport and border clearance-depend to some extent on compatibility of rules and procedures, as well as the development of appropriate structures to facilitate international and regional trade. Concretely, crossborder cooperation in logistics (when appropriate) typically covers areas such as infrastructure, border procedures, and regulation.
In terms of infrastructure, the nature and extent of cross-border cooperation depends heavily on the geography of the sub-region under consideration. Where landlocked countries are involved, as in Central Asia or the Greater Mekong Subregion, there is a strong case to be made for a cross-country approach to infrastructure development (see Challenge 6). However, landlocked countries are not the only ones that can benefit from an international approach to infrastructure development. The construction and integration of major gateways in different countries so as to improve intra-and extraregional connectivity is an important way of reducing trade costs (Arvis et al. 2013) , thereby promoting regional and global trade. Connectivity is a key driving force behind the operation of logistics markets, and fostering the development of hub infrastructure services-like key ports and airports-can again take on a regional public good aspect. International cooperation in this area can therefore help ensure that there is an optimal level of investment. One example of the beginnings of such an approach is APEC's Supply Chain Connectivity Framework Action Plan, which covers a range of connectivityrelated issues that are complements to infrastructure development.
The simplification and harmonization of border clearance procedures on a regional or multilateral basis can also bring significant payoffs in terms of supply chain efficiency. Importantly, this is not just a customs agenda: empirical evidence suggests that in many countries, it is other government bodies involved in the clearance process-such as health, quarantine, and standards agencies-that represent the most significant burden for logistics operators (Arvis et al. 2012) . A supply chain is only as strong as its weakest link, so it is important for cross-border cooperation on clearance procedures to involve all relevant agencies.
Challenge 5: Persistent Policy Barriers. The growth of value chains in the logistics sector has implied a certain degree of regional and global integration of trade logistics markets. However, significant policy barriers remain in many countries (Figure 2) . Moreover, the fact that logistics is a cluster of service activities, rather than a single, well-defined, measurable sector, makes it difficult on a policy level to take the actions required for further integration.
Insert Figure 2
As for any services sector, the key to promoting more integrated logistics markets lies in policies with two separate objectives: reducing explicit and implicit barriers to entry and lowering the cost of doing business. In terms of sequencing, it is important for countries to proceed with policies that reduce barriers to entry first to ensure a reasonably competitive marketplace in which subsequent reductions in the cost of doing business can be passed on to consumers, as well as to producers and exporters in other sectors.
What sort of policies will be on the integration agenda going forward? Openness to FDI is a crucial part of the process. Trade in logistics services often relies on the sales of foreign affiliates, which makes openness to FDI a particular priority. The importance of this step is reflected at a policy level in ongoing work to put into place an Association of Southeast Asian Nations (ASEAN) Economic Community: logistics is a priority sector for integration, with the first step being the relaxation of foreign equity limits, which act as explicit barriers to entry by foreign service providers. In addition to hampering foreign entry, limits on FDI directly inhibit the growth of value chains, and potentially hold back the productivity improvements that can come with that process. Reducing discrimination against foreign service providers, and discrimination in favor of incumbent operators against potential domestic entrants, is therefore likely to be a key element of the logistics integration agenda in the medium-term. Once a reasonably competitive market place has been constructed, empirical evidence shows that it is primarily the amendment of unnecessarily burdensome, but non-discriminatory, regulations that has the greatest potential to bring economic welfare gains for the reforming economy (Dee 2005) .
Challenge 6: Disadvantages Faced by Landlocked Countries (Transit). Logistics performance is generally weaker, and delays more prevalent and uncertain, in landlocked countries. Central Asian economies, as well as a small number of economies in South and Southeast Asia, are subject to this problem. The main difficulty for landlocked countries resides in their lack of access to major international transport lanes, due to the necessity to pass through a third country (transit) before connecting with world markets. This dynamic tends to drive trade costs up and at the same time reduce supply chain reliability. The difficulties of being landlocked are reflected in those countries' generally low level of international trade integration relative to GDP.
The lack of a regional or sub-regional approach to infrastructure investment can severely hamper the trade relations of landlocked countries. They are dependent on infrastructure availability in transit countries-their trade is a positive externality from infrastructure development in third countries, which means that underinvestment can easily occur. We discuss in Section 5 some attempts to remedy this problem in the context of regional integration in the Asia-Pacific region.
Transit regimes also represent a serious bottleneck for landlocked countries. Their goods must cross borders a number of times before arriving at their final destination. As a result, they are more subject than coastal countries' exports to cumulative delays in customs, and in other border clearance procedures. In addition, it is sometimes necessary to unload and reload goods traveling by road due to restrictive nationality regulations or differences in load limits. All these factors contribute to additional time, cost, and uncertainty for supply chains based in, or crossing, landlocked countries.
Challenge 7: Ensuring Consistency between Hard and Soft Infrastructure. As discussed in Section 2, trade logistics activities take place against a background of interactions between the public and private sectors. For example, private sector operators use infrastructure that is often funded, at least in part, by the public sector, and they must comply with public sector regulations, such as maximum load limits in trucking, as part of their everyday activities. For logistics activities to proceed as efficiently as possible, it is important that hard (physical) and soft (regulatory) infrastructure be well coordinated. To continue with the trucking example, if a major highway is significantly upgraded, it might be possible to raise the load limit for that section of road, as it will be better able to handle heavier traffic without undue deterioration.
More generally, it is important to ensure that improvements in hard and soft infrastructure keep pace with each other. Soft infrastructure governs the conditions under which trade logistics operators can access and use hard infrastructure, so it is generally appropriate to loosen those conditions as physical improvements take place. This approach ensures that the improved physical infrastructure is used to the maximum possible extent, which has flow-on benefits for the time, cost, and reliability of supply chain operations.
Challenge 8: Poor Internal Logistics and Domestic Logistics Capacity. This paper has largely focused on international trade logistics; that is, the set of processes that move goods from exporters in one country to importers in another. However, internal connectivity is also a challenge for some countries in the Asia-Pacific region, particularly those that are geographically large and diverse, and those that are archipelagic. For instance, the People's Republic of China (PRC) is a strong overall performer in the LPI, but its score primarily reflects the state of play at its major international gateways. Ensuring connectivity between those gateways and the hinterland is widely believed to be considerably more challenging. Internal connectivity is also challenging for Indonesia, where restrictive maritime cabotage practices and infrastructure problems result in it sometimes costing less to ship goods internationally (e.g., to Singapore) than to another part of Indonesia. From a supply chain efficiency point of view, remedying these disparities in logistics performance is clearly an important priority.
An additional aspect of internal logistics performance relates to the development of private sector capacity, including through improvements in human resources. Due to the variety of activities involved in logistics, as well as a historically restrictive approach to the regulation of some of them, developing countries frequently find that logistics markets are highly fragmented, with a preponderance of small, relatively inefficient suppliers. Integrating logistics markets both nationally and internationally can help mitigate this problem, as it provides an incentive for consolidation among firms, particularly when openness to foreign direct investment (FDI) is part of the overall approach. Entry by large, foreign firms not only encourages integration of markets, it tends to promote human capital upgrading as these firms train local employees to meet international quality standards. Clearly, the need for consolidation and openness to large investors needs to be balanced by the need to ensure an adequate degree of competition in the market. Openness on a non-discriminatory basis is therefore to be preferred.
Challenge 9: Delays Caused by Criminal Activities. The LPI data reviewed in Section 3 showed that delays due to criminal activities, particularly the making of informal payments such as "speed money," are an important impediment to trade logistics performance in the Asia-Pacific region. Indeed, such delays not only affect timeliness, they also add to the direct and indirect costs borne by logistics operators. There is also an element of uncertainty-a lack of reliability-involved in speed money payments, because there is an aspect of negotiation involved in each payment. Delays due to criminal activities of this type therefore affect supply chain performance in its three key dimensions of time, cost, and reliability.
Which issues need to be addressed in the context of dealing with criminal activities, particularly the payment of speed money? Putting in place effective enforcement mechanisms to discourage such practices is only one part of the equation. It is also necessary to look at the broader logistics environment and the extent to which it creates incentives for operators and officials to engage in corrupt activity. Olken and Barron (2009) show that in the trucking sector in Indonesia, for example, corrupt payments are usually solicited at points of exogenous delay in the supply chain, such as police roadblocks or weigh stations. It is therefore necessary to examine the regulatory and enforcement environment surrounding trade logistics in general in order to find ways to reduce the incidence of such blockages, and thereby decrease the opportunities for hold up problems-where corrupt payments are frequently sought-to occur. Shepherd (2009) has shown that the same logic applies to border clearance regimes: longer official delays make it more likely that operators pay speed money in order to circumvent them. Trade facilitation initiatives that aim to improve the trade logistics environment by reducing red tape delays can therefore also have the added benefit of reducing incentives to pay speed money. Challenge 10: An Emerging Issue: "Green" Logistics. The environment is an important element of the inclusive development agenda. Logistics service providers are increasingly taking account of the environmental consequences of their industry's activities. Transport, for example, produces emissions of carbon dioxide and other polluting gases. Disposal of packaging material also has environmental implications. Efforts are underway within the industry to limit its environmental footprint, particularly in high income countries. Developing countries are also seeing moves toward "greener" logistics, which are often driven by large, lead firms in transport and logistics value chains, as well as demand from shippers.
The 2012 International LPI survey asked respondents to indicate how often shippers ask for environmentally friendly options. A response of 1 indicates "hardly ever" and a response of 5 means "nearly always." Figure 3 shows that shipper behavior is clearly changing in the Asia-Pacific region. Demand for environmentally friendly options is strongest in the East Asia sub-region, no doubt because of the prevalence of developed economies in that group. It is weakest in South Asia. However, the spread of scores is relatively modest compared with other LPI indicators, which indicates that the prevalence of green logistics in the Asia-Pacific may be somewhat more homogeneous than other factors, such as infrastructure or service sector development.
Insert Figure 3
To put these results in perspective, even the world leader in logistics, Singapore, only records a score of 2.8 ("sometimes") on this measure. The global trend toward environmentally friendlier logistics practices is therefore spreading to the developing countries of the Asia-Pacific, and is an issue that shippers, service providers, and policy makers alike will need to deal with in the coming years.
CASE STUDIES
This section presents selected examples of recent attempts to deal with significant logistics-related issues in the Asia-Pacific context, as well as international cases that can potentially inform action in the Asia-Pacific. Most countries in the Asia-Pacific region are increasingly placing a high priority on logistics-related reforms with the aim of improving supply chain efficiency. Just as performance varies from country to country, so too does the nature of the problems to be addressed. In some cases, it is primarily physical infrastructure. In others, it is regulatory reform and red tape. In others still, it is cross-border cooperation, particularly in the area of border procedures and transit arrangements.
Since each project attempts to address several challenges at once, it is not easy to assess and isolate the exact impact of overcoming a particular challenge on trade flows. However, we should note that trade logistics and facilitation reforms usually take the form of a "policy package", aiming to enhance efficiency of trade transactions from various angles -time, cost and reliability. Thus, a case study approach is useful to deepen our understanding of the necessary concerted action among various stakeholders. Each of the sets of policies engaged in these examples can be seen as forming part of the foundation of trade facilitation agenda of a country or region, with trade facilitation used broadly to refer to policy action designed to reduce trade costs. One should also be cautious in assessing the impact of each project because overall trade logistics performance (e.g. LPI rankings) may be affected by factors outside the reform projects.
Case Study 1: CAREC Corridor Performance Monitoring Measure
-Challenge 1 (Performance measurement)
The Corridor Performance Measurement and Monitoring (CPMM) indicators designed for monitoring the CAREC Transport and Trade Facilitation Strategy (TTFS) can be a model for a logistics data structure that is suitable for design of policies and reforms, particularly in corridor logistics system. 6 The CPMM indicators are not based on a perception survey but on actual time and costs of logistics activities at each border crossing point (BCP).
Since the CPMM database is very detailed (Table 4) , it is a good monitoring tool for trade facilitation project management.
 The CPMM indicators can be drawn for every commodity group 7 and logistics activity at each BCP, thereby allowing policy makers to design policies and reforms specific to the needs of each border, or commodity group, or logistics activity.
 The published average and median time (based on the number of hours of transit plus hours spent on BCP activities) and cost (based on vehicle operating cost and activities costs) for each of the 16 BCP activities allow policy makers to identify activities that delay time and are costly.
 Speed without delay and speed with delay in km/hour, which can be drawn for different modes of transport for domestic or cross-border transactions-road, rail, and multimodalare useful for assessing the transport efficiency component of logistics.
 The CPMM data can also be aggregated for general analysis of the entire logistics sector. The four useful aggregated indicators would be: time taken to cross a BCP (hours), costs incurred in border crossing (US$); cost incurred to travel a 500km corridor section carrying 20 tons, and average speed along corridors.
Insert Table 4 While the LPI and Doing Business datasets give us a macro perspective of the logistics sector across countries over time, the CPMM focuses on the detailed information necessary for designing and implementing appropriate logistics policies and reforms at the corridor, national, and regional levels. Table 5 summarizes the differences between the CPMM and other logistics data.
Insert Table 5 5 In August 2007, the ASEAN Sectoral Integration Protocol for the Logistics Services Sector was agreed to, with the logistics sector added as the fifth priority services sector. The ASEAN logistics integration scheme covers all core-logistics services included in the WTO logistics negotiations. Except for a few sub-sectors, most sub-sectors under freight transport services are also included. Some sub-sectors in other related logistics services and non-core freight logistics services are also covered by the ASEAN 6 The CPMM improved on UNESCAP's time-cost distance (TCD) methodology. However, compared to UNESCAP's TCD, the CPMM has a bigger sample size (300/month). While TCD focuses on a one-time analysis of transport efficiency based on border crossing activities reported at the discretion of freight forwarders, the CPMM covers 16 standardized sets of BCP activities. 7 Commodity groups covered in published quarterly and annual reports are agriculture, machinery, base metals, textiles, industrial materials, wood, manufactured items, beverages, chemicals, vehicles, animals, minerals, shoes, mixed cargoes, plastics, hides and skins, pulp and paper, animal fats, and instruments.
scheme, with the notable exceptions of business services (e.g., engineering services), distribution, computer and related services, and management consultation services (Hamanaka 2009).
Moreover, ASEAN's logistics integration project goes far beyond the services negotiations at the WTO. It is not strictly exclusive to logistics services. Since customs clearance services, which are beyond the scope of the General Agreement on Trade in Services (GATS), are linked with governmental authority, they are covered in the ASEAN logistics integration program. Moreover, the ASEAN Logistics Protocol includes four major components, beyond services liberalization:
 Customs and transportation facilitation, with its main component being the adoption of international standards established by organizations such as the WTO and the World Custom Organization (WCO);
 Assistance to logistics service providers in ASEAN, including the support of small-and medium-sized logistics enterprises and the establishment of networks among logistics service providers in the region;
 Human resource development for customs officials and the private sector; and  Infrastructure and investment, with the development of the ASEAN transport logistics corridor as its principal focus.
ASEAN's priority integration of logistics is a good example of setting a commercially meaningful scope for logistics, covering both logistics services and customs related issues (Challenge 2). Since ASEAN will fully integrate its logistics sector as a priority sector, policy barriers to the supply of international logistics services within ASEAN were set be eliminated by the end of 2013 as stipulated in the Logistics Protocol (Challenge 5), although implementation on the ground remains a serious issue in some countries. It is important to note that capacity building in logistics for SMEs is also covered by this project (Challenge 8).
Case Study 3: Trade Facilitation in the Greater Mekong Subregion (GMS) 8
-Challenge 4 (Cross-border cooperation)
-Challenge 6 (Landlocked status) -Challenge 7 (Hard and soft infrastructure)
The GMS provides an example of an integrated approach to trade facilitation in Asia, which has already improved outcomes for logistics operators. Connectivity in that region is particularly important for two reasons. First, it facilitates linkages with the PRC, a regional giant. Second, it has the potential to significantly promote intraregional trade, as well as international trade more broadly. That point is particularly true for landlocked Lao PDR, which depends on transit arrangements with other countries to bring its goods to international markets and to have access to important imports, such as capital goods and intermediate inputs, as well as human development products such as medicines and vaccines. The GMS is a good example of the fact that logistics is by its very nature a cross-border activity in much of the Asia-Pacific, which means that governments need to cooperate in adopting an integrated approach covering both "hard" (infrastructure) and "soft" (regulations and procedures) aspects.
The crucial mode of transport for links within the GMS is roads. The governments of Lao PDR, Thailand, and Vietnam decided to boost regional connectivity by improving their respective road networks. In addition to improving internal links, those countries-assisted by ADB-identified crucial links for international trade relations and worked on expanding them by building additional roads and bridges. This approach is a good example of cross-border cooperation to improve hard infrastructure.
All parties to the GMS' development realized, however, that building hard infrastructure is not enough on its own to facilitate trade and boost logistics performance. As identified in Section 4, there needs to be coordination between hard and soft infrastructure projects. It needs to be accompanied by regulatory reforms that improve transit arrangements and reduce the costs of doing business for international logistics operators. The participating governments therefore agreed on a Cross Border Transport Agreement covering areas such as customs inspections, transit traffic, and road and bridge design. Most recently, the agreement has allowed 500 operators to run trucks along the GMS transport corridor without paying transshipment fees. This measure reduces the cost of doing business and has the potential to improve supply chain performance.
Although implementation on the ground has not been without its problems, and there are notable ways in which the program could be improved, the GMS program is a good example of international cooperation in the Asia-Pacific region that has borne fruit in terms of better logistics performance and, as a consequence, increased trade. It highlights the importance of moving forward on hard and soft infrastructure simultaneously (Challenge 7). It also brings out the fact that the regional nature of trade among countries sharing land borders (Challenge 4)-and particularly for landlocked countries (Challenge 6)-means that logistics operations also have an important regional dimension. Taking account of this dimension makes it possible to ensure an adequate level of investment in regional public goods that are strongly trade promoting. Involving participants from Mozambique, South Africa, and Swaziland, the Maputo Corridor Logistics Initiative (MCLI) provides an interesting point of comparison for regional logistics sector integration projects in the Asia-Pacific. It groups together countries of vastly different market size and development level, and includes one landlocked country. The MCLI takes a broad-based approach to logistics, covering infrastructure and service sector development. Importantly, it serves as a forum for stakeholders to convene and exchange views-a process which importantly includes logistics users. Although the primary activities of the MCLI necessarily focus on the supply side, the demand-side perspective (Challenge 3) is also integrated.
Case Study
Development of the Maputo Corridor relies heavily on cross-border cooperation to develop and where necessary rehabilitate the necessary hard infrastructure. The main concern is with road connections between the main cities linked by the corridor. Because it involves both a core route between the main economic hub of Johannesburg in South Africa and the port of Maputo in Mozambique, and a series of feeder roads to smaller cities, the MCLI is not just about improving cross border cooperation in the logistics sector (Challenge 4). It also plays a significant part in developing domestic logistics by improving internal connectivity (Challenge 8).
One notable feature of the MCLI from which the Asia-Pacific could potentially draw inspiration is its private sector focus. Initiatives such as the ASEAN Economic Community Blueprint focus on reducing public sector barriers to the international integration of logistics markets, on the assumption that private operators will then take advantage of the newly created commercial opportunities to increase trade and investment. The MCLI itself is, however, a private organization. Its focus is twofold. The first aspect relates to channeling the views of private sector actors to the governments involved, so that government action can fully integrate the emergence of new business models and evolving trade patterns. Second, the MCLI facilitates information exchanges within the private sector, ensuring that improvements are brought to the attention of private sector users (and potential users) of the corridor. As seen in the context of Challenge 1, private sector perceptions matter, both for the concrete reality of supply chain performance and for the issue of measurement using tools like the World Bank's LPI.
Case Study 5: Upgrade of Port Facility Infrastructure and Customs Reforms in Indonesia 10
-Challenge 7 (Hard and soft infrastructure)
-Challenge 8 (Domestic logistics capacity) Following what was perceived as a disappointing score and ranking in the 2007 LPI, Indonesia's authorities embarked on a program of reforms designed to improve trade facilitation performance. A core part of Indonesia's reform program related to the country's busiest port, Tanjung Priok. In consultation with the World Bank, the government identified dwell time as a significant obstacle to improved logistics performance at Tanjung Priok port. (Dwell time is the average time it takes containers to clear the port.) Increased dwell times contribute to direct and indirect logistics costs, and to the extent that long dwell times tend to be unpredictable, they also reduce supply chain reliability. Dwell times were seen as a significant obstacle to Indonesia's competitiveness vis-à-vis its Southeast Asian neighbors. Indonesia's figure of 6 days was longer than Thailand's (5 days) and Malaysia's (4 days), and far in excess of that of regional hub Singapore (1 day).
The country took a dual approach, focusing on physical infrastructure and customs reforms working in tandem to improve logistics performance. In terms of physical infrastructure, the Indonesian government and its development partners have put together a plan for a major expansion of the port that is expected to double its capacity by 2017. To ensure the maximum payoff from this infrastructure investment, it will be necessary to ensure that port investments are coordinated with investments in connecting roads so that goods can make it to and from the gateway efficiently. Together, these steps will not only ensure coordination of infrastructure investments (Challenge 7), but also increase internal connectivity (Challenge 8). Given that Indonesia is made up of a very large number of islands that require maritime connections, it is important for improving internal connectivity.
Infrastructure investments of this magnitude necessarily take time to implement. It is therefore important to concentrate in the short-term on simpler reforms, particular those relating to regulations and procedures: they can be designed and implemented relatively quickly based on administrative decisions, and they do not require extensive construction projects or a large amount of external financing. Again, these questions primarily relate to soft infrastructure and are an example of coordinating reforms in the two dimensions of this area (Challenge 7).
Indonesia has therefore made a number of improvements to port functioning with the aim of reducing costs for logistics operators. The main issues appear to be (i) cumbersome pre-customs clearance procedures and (ii) late filing of documents by shippers and importers. The government is working in cooperation with development partners and the private sector to try and resolve these problems. In addition, the port operator has increased storage fees, with the aim of reducing shippers' incentive to leave containers in storage for long periods. It has also introduced a new system for monitoring and directing port traffic, based on the more extensive use of information and communication technologies.
Case Study 6: Border Clearance Reforms and Transport Infrastructure Improvements in Senegal 11
-Challenge 8 (Domestic logistics capacity)
In the late 1990s and early 2000s, Senegal adopted a National Single Window. At the same time, it automated its border clearance processes. The combination of these two steps means that logistics operators can now submit a single set of electronic documentation to comply with a wide range of border clearance processes. The time required to clear customs, for example, was cut from 4 days to only half a day, and even less in some cases. Senegal's approach has become a model for the region, even though adaptations are of course necessary to meet with particularities in national procedures. Elements of Senegal's broader program to upgrade logistics performance have also influenced similar measures as far afield as the Kyrgyz Republic. Low and middle income Asia-Pacific countries can clearly benefit from South-South knowledge exchanges in the area of improving logistics performance, in addition to having the advantage of the presence within the region of a world leader like Singapore.
Reforming customs and border procedures is an important soft infrastructure reform. By reducing the time and cost associated with trade formalities, it increases supply chain efficiency. Moreover, Senegal also found that increased trade volumes and better collection performance resulting from the changes meant that the measures had a positive impact on government revenue.
However, as noted in Section 4, it is important to coordinate improvements in hard and soft infrastructure (Challenge 7). A related point is that better international gateway performance will only have limited economic impacts in the absence of improved internal connectivity (Challenge 8). Road upgrading therefore remains a major priority of the Senegalese government, supported by international donors such as the World Bank. Many of Senegal's roads are in poor condition. However, the government intends to upgrade them over the medium-term. This program requires significant upfront investment costs, as well as the setting aside of funds for maintenance in future budget cycles. The potential for these measures-in combination with improvements to soft infrastructure such as the implementation of a National Single Window-to improve internal and external logistics performance is significant.
Case Study 7: The PRC's Logistics System Development for Agricultural Products
-Challenge 3 (Lack of demand-side perspective)
11 Some analysis in this section is based on Diagne (2010) and World Bank (2011).
Logistics inefficiencies in the agricultural sector are among the main factors causing low returns to farmers, high and volatile food prices, and degraded quality of food supplies, which have negative implications on poverty reduction. ADB's Technical Assistance (TA) for the PRC's Logistics System Development for Agricultural Products assessed the current state of agricultural logistics, encompassing both the suppliers and users of logistics and those aspects concerning government provision, and revealed a number of areas of weaknesses and challenges.
The project's initial results reveal the mismatch between supply and demand for logistics in agricultural products. Agricultural logistics supply is highly fragmented, consisting of small businesses. A large number of self-run businesses operate in trading, wholesaling, and retail markets (Challenge 8). For example, 82% of agricultural brokers operate individually and 97% of meat and vegetables businesses in wholesale markets are individual businesses. However, the demand (the needs of end-users like farmers and middlemen) for agricultural logistics is becoming large scale as the sector's supply chain integration and concentration continue to intensify with the ongoing cooperation and mergers and acquisitions. This scheme reduces the number of stops a product makes through the supply chain and tightens distribution channels, thereby reducing logistics costs and sales prices. Therefore, logistics suppliers need to operate on a large scale to accommodate the demand brought about by development in the agricultural production and supply chain (Challenge 3).
Logistics aspects requiring government provision and services, concerning infrastructure, especially internal and domestic connectivity, and synergies between soft and hard infrastructure (Challenge 3), also need to be in place to support efficient transactions between logistics suppliers and users. The assessment under ADB's TA notes that the development of the PRC's hard logistics infrastructure (e.g., roads) has been in full swing, leading in turn to development of the agricultural logistics system. The consistent improvement in road grade levels, especially for highways, has laid the foundation for the cross-regional transport of farm produce. Domestic connectivity is, therefore, continually improving.
However, there are huge constraints concerning supposedly complementary soft infrastructure, which includes standards for agricultural products, logistics governance and logistics policies. First, standards on agricultural products are inadequate (especially in the area of grading and testing, market transactions, technical operations of cold chain logistics, health, and environment and pesticides residues). There are overlaps and inconsistencies among technical requirements and provisions, a lack of fundamental research and qualified professionals for standards-setting, and a lengthy process of standardization. Second, the dual management system of agricultural logistics (central and local administration) with overlapping functions fragments supply chain management and stunts synergies among policies. Third, there is no governance framework of laws and technical regulations, while there is a lack of attention to circulation and software capabilities, inadequate government support on the establishment of a fair and transparent institutional environment, and a disintegrated system.
CONCLUSION
This paper has provided an overview of the trade logistics sector in the Asia-Pacific from the twin standpoints of supply chain efficiency and inclusive development. Based on a review of internationally comparable data, it has shown that performance within the region varies substantially: some countries are world leaders in the sector, whereas the logistics environment is extremely challenging in others, particularly landlocked countries. It has also highlighted that international indicators tend to focus on performance at key international gateways, and thus do not take full account of the difficulties of internal logistics processes, particularly in very large or archipelagic countries. In most countries, there is much that policy makers can do to improve the logistics environment, both in terms of internal and external connectivity, to bring performance closer to the world technological frontier.
A number of important issues need to be considered by policy makers going forward. We have identified 10 particular challenges that regional policy makers face in supporting development of the logistics sector. We have also identified a number of questions-not an exhaustive list-that merit policy level discussion within the region. We believe these issues will be key determinants of sectoral and regional performance in the medium-term. There is great potential at the present time for policy makers to act decisively to put in place a firm basis for moving forward on logistics-related topics. Indeed, the Asia-Pacific contains many successful examples of responding to logistics sector challenges in positive and creative ways, and the paper has reviewed a number of such case studies and related them back to the 10 challenges we have identified.
Trade logistics is by its very nature an international issue. It involves goods and services crossing borders, sometimes repeatedly. It is closely linked to other important issues on the trade and development agendas, such as the growth of regional and global value chains. As such, many aspects of the effort to improve logistics performance require a collaborative mindset. The key issue policy makers confront today is how best to leverage international cooperation in areas such as physical infrastructure development, regulation, project finance, and private sector development so as to promote more efficient logistics processes and enhanced supply chain efficiency. Developing strategies based around this question will help policy makers develop an environment that is supportive of the continued development of private sector logistics activities, not just as an end in itself, but as a way of ensuring flow-on benefits to manufacturers and consumers. As the grease in the wheels of international trade, the logistics sector has major potential to act as a lever for growth and inclusive development over the medium-to long-term. 
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